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Editorial Comment 
Measuring Diastolic Function * 
JOHN GOTTDIENER, MD 
Washington, D.C. 
A particularly memorable "Peanuts" cartoon has Snoopy 
sitting atop his doghouse typing the first paragraph of his 
mystery novel . . . "The closet door slammed ... a shot 
rang out in the darkness ... red sails appeared on the 
horizon ... " In a similar fashion, reports on diastolic 
function have often produced statements of substantial im-
portance but uncertain association. 
Defining diastolic function. Despite existence of the term 
"diastolic function," there really is no such thing definable 
by readily associated variables. The factors affecting mea-
sures of diastolic function include peripheral and pulmonary 
vascular responses, passive and active relaxation properties 
of atrial and ventricular muscle and atrial mechanical activ-
ity. These factors, modulated by autonomic and perhaps 
other neural influences, combine to influence the various 
measures of diastolic function in complex ways. Diastole is 
hard to understand only if we expect consistency among 
measures of diastolic function that measure fundamentally 
different things. This complexity is increased when pertur-
bation of cardiac-vascular-neural system interactions occur 
that affect components of diastole in opposite directions. 
Although it has been appreciated that variables of dias-
tolic function are sensitive to alterations in loading condi-
tions (l,2) as well as structural and functional changes of 
myocardium, autonomic influences are also important. Au-
tonomic blockade (3) not only changes Doppler filling pat-
terns observed at rest but modifies the effects of posture and 
of isometric exercise on filling velocities and timing of 
diastolic events. Furthermore, systolic and diastolic function 
may be closely coupled (4). For example, the decrease in left 
ventricular ejection time imposed by a decrease in preload 
during passive upright tilt is accompanied by a partially 
compensatory increase in isovolumic relaxation time (3). 
The present study. In this issue of the Journal, Presti et 
al. (5) contribute to our understanding of the dynamic 
interplay among various factors affecting measures of dias-
tolic function. They showed that the Doppler pattern of 
transmitral filling velocity with exercise-induced ischemia is 
different from that noted with ischemia produced by other 
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methods. Notably, the "pseudonormalization" of filling 
pattern-that is, the observed increase in the left ventricular 
inflow peak early (E) to peak atrial (A) velocity (EfA) ratio 
after exercise ischemia-was opposite to the expected de-
crease in Ef A ratio commonly associated with abnormal 
diastolic function and to that occurring with pacing and 
ischemia induced by balloon occlusion. Pseudonormaliza-
tion of Ef A ratio with exercise-induced ischemia occurred 
only in those patients with more extensive exercise wall 
motion abnormality and in those with increased end-diastolic 
and end-systolic volume with exercis~. these findings, in 
combination with known increases in left atrial pressure that 
may occur with exercise ischemia, support the view that an 
increase in left atrial-left ventricular pressure gradient in 
early diastole is responsible for pseudonormalization of the 
EfA ratio. In the present study echocardiography was per-
formed with the patients supine after performing intense 
upright exercise. It is possible that assumption of the supine 
posit/on immediately after such exercise imposed the addi-
tional stress of a volume load. This would further increase 
wall tension, worsen ischemia and passively increase pre-
load. It would be of interest to determine whether pseudo-
normalization of the Doppler filling pattern fails to occur 
with ischemia after upright bicycle exercise when the post-
exercise echocardiogram is also performed with the patient 
upright. Although medication may influence the degree of 
ischemia, and therefore the presence of diastolic filling 
abnormalities on Doppler study, most, if not all, anti-
ischemic drugs also directly affect venous and arterial tone. 
In addition to the method used to trigger ischemia, 
posture during and immediately after induction of ischemia 
and concomitant use of medications, the magnitude of ische-
mia induced is also likely to affect the diastolic filling pattern. 
Ischemia sufficient to decrease stroke volume may be ex-
pected to decrease left atrial filling, decrease the left atrial-
left ventricular gradient and decrease early filling dispropor-
tionately to that contributed by atrial contraction. Therefore, 
Ef A ratio would decrease and, even with the same ischemic 
stimulus, the interplay of ischemic intensity, postural effects 
on loading and autonomic responses might produce a gamut 
of filling patterns. According to this paradigm, with intrinsic 
diastolic dysfunction the Ef A ratio would be decreased 
before induction of active ischemia. With upright exercise 
ischemic alterations in filling properties of the left ventricle 
combined with volume loading from sudden assumption of 
the supine position would elevate mean left atrial pressure 
and reverse or pseudonormalize the previously decreased 
EfA ratio. More extensive ischemia, particularly ifpreload is 
not enhanced by recumbency, might reverse the previously 
noted pseudonormalization, again producing a decreased 
EfA ratio. 
Implications. Although the importance of so many fac-
tors intrinsic and extrinsic to Doppler measures of diastolic 
function may make one despair of using these measures in a 
simple and clinically meaningful way, precise knowledge of 
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the loading conditions of the ventricle may assist in assessing 
the relative influence of these factors within a given clinical 
context. Alternatively, it may be useful to consider what it is 
we wish to achieve by measuring diastolic function. If it is to 
predict which individuals are at risk for pulmonary edem/l, 
then measuring the response of left atrial pressure to phys-
iologic (volume load) or pathologic (induced ischemia) stres-
sors may remaih the practical bottom line. 
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